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ABSTRACT * v 

* The activites of the Consalting Grbup on 
Instructional Design aud some faculty meip^b^c ^or .whom it has made 
difference. are discussed. Through faculty seminars, conaultatibn, and 
pooperative Efforts with faculty to develop instructional programs 
titililzing new strategies and technologies, the Consulting Group tries 
to improve the effectiveness of the teaching and learning processes 
at the university. tJost of the projects undet active development in 
collaboration with the Consulting Group a*re "clustered into four ' 
•curricular' areas: medicine, art histJdry, law, and second language 
learning, selected developments in each of these areas are described. . 
(IBH) ^ ' , , 
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Consulting Group helps faculty 
Sring syst^matib approach 
1o instructional design f or^ts . 

The Consulting Group on Instructional design: its name d<fesh't trip off the 
tongue, but it should be at leasP familiar to Uriiversity faculty members who seek 
to upgrade the effectiveness of their instructional efforts. Thraugh faculty seminars, 

. consultation, and cooperative ^efforts with faculty to develop instructional programs 
utilizing new strategies and technologies, the Consulting Group tries to "make a 

. diffefence" in the effectiveness of the teaching and' learning processes at the. Uni- 
versity. This issue ^of Comment discusses activities of the Consulting Group and 
some facultymembers for whom it has indeed made a difference. 

^ffectlv^ instruction is objective < . J ' 

of research-development projects 

^';You are a^ppdiatric intern in an intensive care - ' 
unit of -a university teaching hospital. It is 10:30 

p.m. of a-long in which you have not had an , * 

^opportunity to have dinner. A seven day oJd infant ? ' ^ 

is admitted from Frozen Falls, Minnesota. ..." 

Reading this introductipn from the viewing screen of a computer terminal at the 
Health Sciences Learning Resources Center at Dieh] HaH, ai medical student begins 
to work through a simulated -clintcal situation. VWth a few touc;^es to the keyboard, 
the student requests information and tests to help in' making a series of crucial 
decisions about the infant's treatment. Each declsit)n brings new consequences 
and requires new choices. The infant will b6 saved or will die on the basis of how 
,welt the student is able tQ apply principles invofved in managing the case. The 
program was dev^oped by University pediatric cardiologist James Moller as a 
*'means of giving "students practice In making p'atlent nianagement decisions. 

This computer simulation Is just one of m§ny projects developed at the Uni- 
versity through combined fefforts of faculty from ihe subject-matter disciplines on 
the one* hand, and research-orientett cognitive psychologists and instructional 
designers on the other. Providing stimulation, coordination, and a>^hare of the 
expertise for such efforts is the Consulting Group on Instructional Design, an all- 
University service unit directed by Russell W. Burris. 

' Projects undertaken by faculty and the Consulting Group often Incorporate new 
instructional techniques and technologies — such as computer-based instructional 
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* progframs calling for student inter^gjtKon, or slide- 
^ tape instructidnal units to be used independently 
af the student's own pace/Ttiey also m^ke use of 
laboratory research into questions, of learning, 
cognition.'^perception, comprehension, competence, 
and memory^" At the same time; they afford a setting 
within, which further research, both basic andi 
applied, may, be conducted". ^ 
•The'Consultin'g-Grpup, affiliated with tha Center 
foF^ Educational Development since last year, wlas 
established in 1962 a)5 the Center for the Study 
of Programnned Learning. Initially supported by the 
Hill Family Foundation anffTieaded by B'urris since 
its inception, the center was founded to. serve-as 
' a locus fof . the study and development of pro- 
• grammed fnstifuction wit^iin the educational offerings^ 
of the University. In 1969, it was also designated 
as the' unit Jo' study and develop the University's 
uses of connputer-assisted instruction. Its recent 



-name change reflects its current concern with more 

« broadly defined questions! -of instructional,,design. 

Ponsulting Group statf members inclQde Burns, 
who** is also ^ faculty member fn educational psy- 
chology; faculty associates'PauLJohQSon of educa- • 
tional .psyoholog>^ sfnd Paul Fox of psychology; 
Elaine Parent, a researolrf^llow who works closely 
with faculty on several projects; cojnputer program-, 
mers Keith Hazelton, Earl Schleske, and Wolfgang 
Rottien; LaVpnne Molde, who coordinates adminis- 

.trative aspects^ of the Corisulting Group's Wivities, 
and six»research assistants. 

The Consulting Group conducts applied research 

Telating to specific projects. For more basic re- 
seafch into human learning processes, it draws 
upon the* resources pf the Human Learning Center,, 
established in0963 with funds from the Naitional 
Science Foundation and National In^stitute for Child 
Health, and Human Development. The two units 



inslructidnal design based on key questions about teaching, learning 



During the early weeks pf' 
the faculty seminar conducted 
two or tHree times yearly by ^ 
the Consulting Group on^ In- 
structional Design, director 
Russell Burris lays a foundation 
for analysis of any teaching^^ 
learning situation. He identifies 
^ some ba&ic elements of instruc- 
tional design, raising pertinent 
questions: 

Performance criteria: What 
does an individual ''know*' when 
we say he or she "knows?" Whqtt 
occurs in a person's performance 
upon which we make the judg- 
ment that he or shej^nows? What 
^distinguishes that person's per- 
formance from that of the indivi- 
dual whro does not know? 

L&arning sequence: In what 
sequence will the material ' be 
learned nnost effectively? How is 
the body of knowledge structur- 
ed, aqd what* does this suggest 
about optimum learning ,sp- 
quence^? 

Learning strategies: What 



must the learner do to learn 
what must be learned? 

Instructional modes and 
media: ^How are the appropriate 
.instructional techniques and 
technologies selected to best 
carry out the chosen learningf 
strategies? " 

- IVIotivation: How can various 
affective considerations optimize 
learning? 

IncHvidual differences: How 
are Individual diffeV^ces in^ 
learning relevant * to effective 
learning situations? What kinds 
of different /earning situations 
are needed ^o optimize learning 
among different individuals? 

Using a favorite analogy, 
Burris also encourages seminar 
participants to conceptualize the 
learning process by thinking of 
each discipline as a language. 
The. specific^ information to be 
learned. may be likened to vo- 
cabulary, structure, and syntax, 
he suggests. Most important, 
however, and most difficult to 
teach, are the rules by which 



these ^fiements are "manipulat- 
ed" and "transformed" in pro- 
cessing information and solving 

^ problems, i.e., the "grammar" 
of tfjfe discipline, . ^ 

Drawing' an example Jrom a 
discipline with^which the Con- 
sulting Group has worked ex- ' 
tensivel^^, he observed that an 
art^ifstorian may have little dif- 
fjculty recognizing another ex- 
pert in the field, but is likely to 
find it hard to describe what, 
that^ expert "knows," i.e,,- what 
rule,s he or she follows in carry- 
ing out the tasks performed as 
an expert. Teachers of art history 
may find it relatively easy to 
set forth the "vocabulary" of 
the discipline, to impart specific 
bits of infqrmation, but much 
harder' to describe or define 
the rules by which that iirtfor- 
mation is to be transformed and 
manipulated. .Consequently, it i^ 
difficult to devise learning pro- 

* blems through which the student 
rrtay begin to interrialize those 
rule^. ^ 




work joinW on ^many projects; they share s^me 
staff and opcupy offJcbs together at'205 ElUott Hall 
onf the Twin Cities campus. 

iSemlnar provi^i^es framework 
for analysis of problems 

. A faculty member's contact with the. Consulting 
Group usuafly begins, with. 'a ten-week seminar 
offered two or three times qqch year. Notices are 
sent to air faculty memj&ers, and attendance is 
generally between ten and twenty. Often, those 
"attending have been encouragefl to do 60 by e^ol- 
leagues who-havp taken part previously, 

Durirfg the first few w^eks of the seminar, Burris 
discusses basic elements of instructional design. 
In 'latter weeks, he asks particjpahts to use this 
information as a frame of reference to define' a 
particular teaching-learning 'problem' o^Mheir own 
experience and to work out a pilot project- for its 
solution. Participants receive indiyldual assistance 
rn identifying 'the prcdblem and develofjing trie' proj- 
ect. ' , ^ ' V * . 

Such a jpro\ec\ may 6ntail &ny of. several ac- 
tivities: restructuring course content;,'' deyelpping. 
printed course, materials which rr>ake use of 'new' 
instructional strategies; employing* slides, .t^es, 
computer, or other technology; or -taKing a hew 
approacfi to evaluating student performance 6ased 
df\ redeflnitiocf of the skills to be, imparted in a 
'course. Many projects are modestly scaled and 
easily implemented by the individual instructpr. 
Others provide a setting for continuing development 
effoVts in conjunction with the Consulting Group. 

Educators, researchers cooperate 
in insfRructional^bvelopment 

A lohg-term collaborative effort typically gets 
underway with a serjes of meetings among |he 
faculty member originating the proposal and those 
individuals- Vrogi the discipline, ^e Consultingi 
Group, and the Hliman Learnin^Center who will 
participate. These meetings^ serve as a forum for. 
clarifying objectives and further 'developing the 
proposal. Staff members of the Measurement Ser- 
vices Center may participate in planning, evalua- 
tion aspects of the project, and. Management F^lan^ 
ning and Information Services staff m^y help de- 
terfnine cosjt and feasibility. 

The Consultihg Group *may draw upon limited 
financial resources of its own to help usher a project 
into being. Funding for full-scale cleveJopment work 
is soxj&ht through proposals developed jointly by 
the academic unit and the Consulting Group. Most 
such, support comes from University sources SEich 



as the Educational Development Prqgramr other 
funds are sought externally. . 

Burris noted that the psychologist-researchers, 
instructional designers, Evaluation specialists^ and 
discipline-orientgd people involved in any given 
. project each work within their own areas- of inter- 
est, drawing upon the expertise of the others, 

As^an example, BUrris '^ted the development of 
television- and computer-assisted instruction in 
the German language, the project was origmated' 
by Cecil Wood, pro'fessor of German, who now also 
hoids anadjunct appointment in the Human Learning . 
Center. ^ A linguist. Wood is primarily concerned 
with pedagogicaM.ssues involved in. teaching and 
learning German/ In developing his instructional 
prpgr^ms, he draws upon 'the f)sycfip legists* ex- 
.pertise in learning theory. Meanwhile, the psyqholo- 
'gist^-researchers. working on the project hre inter- 
ested in^^questions of second-language learning 
per se, eacj^ from a specific .domai'n^ithin psychol- 
ogy. For application of their theories, they draw 
upon Wood*s knowledge of the problems of teaching 
and learning the target language. Among current 

* research interests, are the effectiveness of the 
various conjponents of a . lirvedia-aidecl language 
course (measured both by^student perforjnance and 
student attitude) ancLfiffecti\iie evaluation of ^ond- 
language learning. ' k 

'Most of the projects uAder active ^development 
'in collaboration with the Consulting Group may be 

clustered into four curricul&r areas; 

* : • 

* Medicine, with' computer-'based instructional 
simulations being used' in hematology, ophthal- 
^mology, family practice, and; pediatria cardiology, 
and similar development underway in an'^tomy and 
psychiatry; ^ 

, Art hrstory, in which self-paced slides-tape in- 
structiooal unit^ tfre being - used or developed to 
teach ^rvey isourses in ancient^ medieval, and 
. . Asian art histpry; 

Law, with a computer-based siixiulation being 
\ised 'irf»a civil procedure course, and other simu- 

• lations being developed by law faculty from a 
nufnber of institutions and the. Consulting Qr.oup 
in a proiect funded by the Ford Foundation-spon- 
sored Council on Legal Education for Professional 
Responsibilityf and . 

Second language learning,* initiated with Cecil 
Wood's development of computer-assisted instruc- 
tion in German and now'expan/dedto butcl), Swedish, 
Norwegian, and ancient Greek. 

/ \ 

The remainder of this issue will focus on selected 
developments in each of these areas. 



Medicine: pomputer-simulated case helps teach problem-scrlving/approach 
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As Jame^ Moller has gone about developing 
computer problems for his students in pediatric car- 
diology, he and the Consulting Group, on Instruc- 
tionahOestgn have been interested in a key*question: 
by what process do. medical students learn the 
' problem-solving approach? How do they leapn, for 
example, to -make the decisions involved in 
managing a patient's bare?. ^ ^ * ^ 

The traditional text-and-lecture approach, Moh 
ler said, does not ac(equa,tely teach problem-solving^ 
A medical student may be quite .capable of associat- 
ing a given set*of symptbms jj^ith a given disorder, 
for example, but unprepared to identify ttiose symp- 
toms on the basis of a patient's yague complaints. 
Moller concluded that these knd other elements 
-could be built into a compCiteV-based clinical 
simulation. The student, in the role of a doctor 
faced 'with a series of alternatives in managing a 
case, would experience valuable decision-making 
actlv^t^ before getting into an actual^clinical setting.^ 

Moller developed hl^ first simulation — that of * 
an "infant brought from a rural comi^nunity to a 
university teaching hospj^al on advice of the. family 
physician, described on p^ge one of this issue — 
-earlier this year. He has used it with fourth-year 
medical students as well as Interns and residents. 
He hopes, to develop additional simulations, not, 
he explains, to expose students to every* type of 
oJdnical situation, ' but to provfde experience in 
thin1<ing through important problems. ' ♦ 

The infant-care pase has been programmed to 
''allow the computer to provide important. inforrnation 
to both student and instructor. Items^re numeric>ally 
weighted, so the student's performance may be 
scored in terms of correctness and other factors, 
such as efficiency. (Future sirnulations may even 
incorporate such realistic elements as a clock 
ticking away the minutes.) The student may coTpt 
pare this score with the average score of practicing 
physicians who have worked the problem' For his 
part, Moller can obtain a printout of student re- 
sponses, allowing him to discover elements which 
ar&particularly troublesome to'students. . ' *, 

In addition to the clinical simulation, Moljfer 
and his associates hav,fi.,p«4^ the computer to other 
instructional uses. A program developed by medical 
student Qeorge Biltz uses. a question/answer format 
to teach ahd review basic information. When the 
student makes an error, the computer gives correct 
factual information and prescribes review in specific 
areas. Moller believes more review programs g(re 
peeded, 

A^diagnostic program, developed by Leonard 
Blieden, a cardiology fellow, teaches students to 



make fine 'discriminations in interpreting medical 
evidefice. Information on a six-year-old patient is 
presented to students, much of it by means of 
audio tap^s^(heart sounds) op^licfes'(of EKG charts, 
x-raysfor ^lhotographs,,of the patient). Students are 
asked questidn's leading to diagnosis, and their 
^ answers receivejnrlrnediate reinforcement or cbrrec- 
* tipn. For example, if a student misinterprets a 
particular heart sound the' computer will indicate , 
not only the correct intefpretatiop of 'the sound 
heard, but where to^go on the tape to hear an 
■actual example jof what the student incorrectly' 
thought he or sTie heard. ' » 7. ' 

^fourth type of program was develo^Ded by 
David ^Swanson, graduate sjtudent in psychology, ' 
and Paul Johi;ison, Consulting Group faculty as- 
sociate, to provide a'simple format for students to* 
use in programming cases df their own for the 
computer file. Once a-case is prograpimed,- a stu- 
dent user can receive introductory information 
about a patient and,'on request, 4nformatfon about 
meciical history, physical examination, and labora- 
tory data. The user cfiagnoSes the patient's problem * 
ahd selects management alternatives: Responses 
can be scored and compared to anioptimtjm score, 
, Support for development of th^sle programs has 
come from three sources: the Dwaji FanrTily Fund, 
the Educational Development- Proqram, and re- 
sources of the Consultmg Group. Twhile student 
response to Moller's programs has p^en favorable, 
he plans to place more emphasis |n the coniing 
year on documenting the learning that takQS place, 
Moller became interested in the cpmputer as' an 
instructional tool primarily because of the woTk.in 
hematology of a former University collpague* 'James 
McArthur, now at ^he University qi\ Washington, 
Seattle. ^Other ' health sciences facility also are 
developing and' using computer programs in con- 
junction with the Consuljting Gtroup staff, ^ among 
them Robert*' Letson in ophthalmplogy, » Rafi ) 
Younoszai and Dorrald Robertson m anatomy, \ 
Joseph WesVermeyer in psychiatry, larTd .Stuart ( 
ThorsOn in family practice. Although they are J 
pursuing independent projects, they meet periodi- 
cally as a groyp to discuss matters 6f common 
interest. | 

t Moller feels Jhat ,thjB 'computer c^n add 
medical education a dimension not 
possible, but said it does not reduce 
teaching lo)ad or »the amount of tjme sdept by an 
instructor with students. While the corrpu^er has 
some unique capabilities, he cautions against 
believing that it can solve all teaching-learning 
problems. Rather, he believes it should be con- 



otherwise 
either the^ 



' sidered just one of. many innovative teaching r 
methods which might be useful in a given situation. 
Keys to successful use of the computer in in-^ 
structlon, Moller suggests, are* making sur0 it J's 

- being used appropriately, and taking time to develop ' 
^ood programs. 

Moller and Burrls exhibited the four prototype 
. programs4n pediati;ic cardiology at a recent medical 
education conference in New York, and said other 



, medical schoafs indicated interest in developing 
similar progrdmrs. There are also potefntial com- 
mercial uses — for example, a manufactureV of 
electronic pacemakers is cpnsidering the method 
to educate doctors* to fWagnos© problems^ en- 
countered by patients usin^ the devices. Computer 
programs might also be an attractive approach to 
continuing posf-graduate education for physicians, 
allowing more interaction than the standard -methods 
of readmg or attefiding lectures. - . . 



Att history: self-spaced units allow ijicreased, facuUy-student contact 
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Students in Sheila McNally's survey, course \h 
ancient art history learn most of the pourse's con- 
tent by listening to audio tapes and viewing sets 
of slides oh their own time at the Learning Re- 
sources Center in Walter Library. While the ap- 
proach may sound coldlyimpersonal, her reason fo/ 
acfopting* It wds just, the opposite-^he wanted to 
overpome the anonymity of the traditional lecture 
system. -She says it is working.' 

McNaily is one of five art history faculty merjibers 
currently developing forms of self-paced instruc- 
tion for their courses. The others are Ahson Ben- 
jamin-Stone$ and John Steyaert in medieval art 
history, and Robert Poo 
Asian art history. 

Her interest in finding an * alternative to. the 
lecture method began several years ago with an 
incident she recalls yividly. "I was looking, ouMrdm 
the stage of the auditorium where I lec^red^ and I 
noticed a young woman snjiling up at me. I*r0^2ed 
it had been a long timq. since I had s6en anyone 
out there as a real person." She resolved to find 
a way to break doWn the formal- structure of tbe 
lecture course and enable herself to establish more 
contact with her students.' 

Her search led to a long-term association with 
the Consulting Group and* to the development and 
use of some two dozen slide-tape instructional 
units available to students for study at their own 
pace. These units ar% 'the primary. Instructional 
medium fonthe cou[se. Each 'Consists of an audio 
. tape arttJ coordinated set of slides to which the 
tape /nakes reference. Students obtain*" these ma- 
terials from the desk at the Learning ^esou/ces 
Center in Walter Library and play them on machines 
ln*yie center. They can repiay any section as often 
.as 4hey choose. Vy^itten exercises accompariy the 
unit3. / ^ 

Five exams, or "evaluations," are to be ta^cen 
during the quarter. Ideally; the^e are taken whenever • 
the- student is rdady; realistically, some students 
must be spurred by mean^ of a "strongly suggested" 
scHedule. f^cNal^y ^nd a teaching assistant 9pend 
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designated hours a|"the Learning Resources Center 
(six. or seven hours. a week each in normal tirries, 
lip to twenty each in end-of-»quarte'r rush periods). 
They dispense copies oj the evaluations ^o students 
'wishing to take them, .and th^n discuss*with stu- 
dents- their performance on tKe evaluation and^in 
ttie course, ' ^ . 

Studenjs may retake eagh evaluatio;i without 
penalty until' satisfied with their achievement. Mc-^ 
Nally says this option enables them to reach. a high 
level of performance, as Reflected* in the grades 
they are earning^ - 

Although she has now offered the course using 
self-paced instructional' units four times, McNally 
says it is still experimentaL Some of the materials 
-will again be revised this Summer, and she has not 
entirely settled on an overall course forryiat. Wanting 
^students to meet together regularly rather than 
wprking only in isolation, she has tried out various, 
combinations of lecture meetings' and smaller 
sectional units. With studen^^ fearr^ing ' material 
at -different paces, she has |^nd lectures of little 
use. Sectional meetings, on the other hand, pro- 
vide an*opportunity to iassign exercises, many of 
them to be carried out in small grou'ps. 

McNally ^ees such ^groups as one potential 
. way to encourage student interaction. She would 
-also like to find other ways to restore some of the" 
informality lost when the rapiid growth of the class 
(from ^60 students a fe.w years ago to 230 last 
' quarter) necessitated- a move of the slide-tape 
equipment from a Idunge-style workijic) area to the 
more formal setting at; the Lear-ning . Resources 
, Center. \ 

During the paal .fbi^ years, f^qNally^ and the 
Consulting Group staff ^have experimented with 
pretests, questionr^^ires, stDdent course evaluations, 
•records of usage of t^e slide-tape units, and other 
sources of. data about the effectiveness of Ker 
course. Their experlBnc.e is beg^innjnp to. pay off 
in terms, of information both about, their data 
collection methods and about such* questions as 
how studerits pac^themselves through ^the course, 



how to identify early in the quarter those who will 
have trouble finishing, and what- aspects of the 
course are most .troublesome for students. One 
. Important consideration is getting sufficient informa- 
tion without overburdening students. wit)i forms 
and questionnaires. . 

McNally.said the high level of student per-. 
formSnce and positive reaction to the course have 
already shown it to be succe63ful. Students have 
expressed their enthusiasm for "the opportunity to 
learn at \U^\r own pace and to receive individual 
attention. At the same time, they have* been criti- 
cal of mechanical problems, such as long waits for 
interviews-wlth McNally or the teaching assistant 
in the rush at the end of quarter, or mal- 
functioning machinery during the samarush. 



McNally herself finds the approach both 
hausting" because of the large amount of time i*t 
requires and^ "extremely rewarding" because it al-. 
lows her the opportunity she had sought^o giye 
individual attention to her students. 

. The five Art History departmen| members work- 
ir\g wl^th self-paced instructiX)n meet weekly with 
Consulting Group staff for discussion of theoretic- 
al and practical issues of individual and comrrfon 
concern. Some of their developmental work has 
been supported by University sources including 
the Educational Development Program and Council 
on.Libe^'al Education Small Grants Program, and 
funds for equipment and slides have come from 
the U.§, OffJce of Education, A substantial recent 
grant from the National Endowment for the Humani- 
ties will support further development. 



Lavif.\ computer-based problems supplement classroom discussion 



Student in Roger Park's- fiFSt-year civil * pro- 
cedure course* at the iJniversity''3 law school de- 
velop their Understanding of the rules of evidence 
by playMng the .role of a ju<lge asked to rule on 
objections in a "base played^, out by computer. 
Having read assigned text material, they are asked 
to apply;such principles asjelevancy, hearsay, and 
leading question to evi<Jence presented in the 

.simulated case. Each** answer brings a brief 
explanation of why it'^is correct or inporrect; an 
incorrect answer a\so brings an invitat^pri to try 
again/ After a few incorrect tries, the student, may 
request a hint. Ov^raH p^erformance can, be scored 

• and compared with an average. 

Park de^veloped the 'prog rani last fstll to give 
students in ms lar&e^ classes*^ more indiyidijal at-^ : 
tension and ^nnOf,e active^^learning experience than* 
hescould ot^Wise provide. .Since the' program is 
a supplemertt, he reasoned that even'if>^0xperiments 
proved less effective than he hoped, students would- 
still receive the. necessary material through class- 
room teaching. 

/60th Park and his students have been -pleased 
with the results. Ninety-one of the 102 students In 
the class fjesponded tp a questionnaire. All but 
tive thought; {he com^puter prog ram' was an^effectlv-e 
resource in Jearning basic evidence. Elght-two',felt 
It was an ^^njoyable way to 'Supplement the civil 
procedure course. Eighty said problems ^and 
questtons w'erb anafwered by doing the exisrclse. 

StudQnts came to class with many more ques- 
tions as a result of*/?ielr experience with the slmu- 
lationi Park said*, and a computer printout of ques- 
tions most often' missed Indicated some difflpult. 
points he. may not have detected from normal-class-, 
room. interaction. 



The computer cannot and should not replace 
class discussion. Park said. However, it is a asefu?^ 
supplement, particularly In large classes, to the 
Socratic method used in most law school courses 

- in which students are expected to apply underlying 
principles they have learned from their reading. It 
is generally-assumed that students not participating 
actively are nevertheless taking part vicariously in 
the. reasoning process. However, Park befieves the 
•method is less effective in very large classes. The 
computer counters* this by presenting each student 

* with at least one occasion when it is necessary to 
participate^ actively in the problem-solving process. 
The most serious potential problem. h<e Said, may 
be lack of accessibility of computer terminals if 
large • numbers of. students are assigned large 
amounts of work, , 

. ' 'This summer, Park will wgrk under grants from 
the Educational Development Program and the 
Council on 'Legal Education for Professional Re- 
Vponsi{Dility (QLEPR) td develop additional problems, 
most- of them allowing the student to p(ay the role 

"p.f lawyer or judge, He-tiopes gradually to increase 

Hhe ' complexity of "his .programs, ' / 

Park's program was demonstrated at a' recent 
GLEPW .t>oacd meetl^ng in. Florida, A Ford houn- 
a^Jibn^supported agency.. CLEPR is copcerned 

^with . upgrading components of Jegal education 
. ;aftecting the development of professionaj responsi- 
bilit;^ [t\ a project funded by CLEPR, Burris is 
working with' law faculty from other institutions to 
develop corflputer simulations involving torts and 
i'nsurance law. ^Among* these^ is 'a sophisticated 
simulation jdeveioped by Robert Keeton, former4y 
of the University's law school and now of Harvard. 
Keeton's-progrdm Involves pretrial„.trial. an<^ post- 



trial procedure and requires some twelve hours 
to yvorki Questions of^tact; tactics, and ethics all 
arje inicluded. Where j^Ossible, itents are scored. On 
ethical qjjestions, , the student is ^liven a profile "of 
respon§es of taw profefesors, practicing attorneys, 



and judges who have worked the problem., CLEPR 
and other groups copoerRed with legal education 
are interested in use. of computer programs, both as 
a form of pre-clinical legal education and for" 
continuing education for attorneys. .* 



Second'language learning: computer drill's help teach grammar 



A student learning a second language- must 
continually build upon things already learned; each 
step depends upon the proper foundation. Thus it 
IS important not only to present ^material in •prop(er 
sequence but to teach it effectively at every step. 
This 'concern has prompted German department 
faculty member Cecil Wood to experiment ox^r 
the years with many modes of instruction for his 
beginning Qerman course. He continues to develop 
computer programs, television and. audio tapes, 
and textual materials, and to experiment with their 
use in varlous combinations and formats. 

Wood has developed* a series of copnputer- 
based instructional driMs which give practice In 
manipulating the language, and thus help students 
internalize the rules of grammar. Computer printouts 
give Wood data about individual as well as class 
performance, data which can be used both in 
helping students learn th6 material and in dev^op- 
ing further programs. « ' ^ 

Television and audio tapes expose students to 
the'spoken language,*"presenting vocabulary, gram- 
mar, amj cultural material. A textbook written by 
Wood some ten yefars ago, and revised several 
times since, embodies results of years of experi- 
mentation with sequencing and structuring material 
to optimii^e learning. Thjfee instructjonal aids, sup- 
plemented by other written materials, free the 
instructor from ^eachin^ basic ^naterial in favor of 
more interacSTion^iri which students use what they 
' have lear;fied. , 

, Students may take the 15-credit, thnee-coufse 
sequence in beginning German using a great deal, 
some, ^ or none at all of Wood's television and 
, computer programs. Some sections of the^coursft 
feature, a jtraditional classroom approach>Avlth an 
instructor giving five lectures each^eek. In other 
sections. Wood's television tapes substitute for two 
of the lectures, and computer-assisted instruction 
supplements class/oom learning to varying degrees. 
In addition, some students are taking the course' on 
a contract basis, one credit at a time, witsh access 
to a'rjnstruGtional materials as well as tutorial 
assistancer. 

A cost analysis of these approaches conducted 
last year by Ronald Zillgitt of the Univepsity's Man- 
agement Planning aqd Information Services showed 
that use computer-assisted instruction and 



f losed-circuit television can help reduce the cost' 
of instruction. The study projected costs of various 
modes of instruction per student credit hour. 

Cost of a traditional lecture approach varies 
according to the instructor's salary and workload. 
For a teaching associate earning $4104 annually 
(a rank chosen arbitrarily for the study), giving five 
lectures per week to t^lree sections of 30 students 
each year (currently ^a standard workload in' the 
German departrfient/the cost is $9.12 per student 
credit hour. ^ . ' > 

Production and viewing costs of Wood's televi- 
sion tapes, based projected five-year life span, 
average out to $3.21 per student credit *hour. When 
the tapes are used as part of the classroom ap- 
proach, they replace two of the five lectures each 
week and all^jw the instructor to teach 135 students 
• instead of' 90 each year. Cost of classroofn in- 
struction is reduced from $9.12 to $8.68 per student 
credit hour. . • • « 

Computer-assisted instruction, which requires 
purchasing equipment and leasing access time, 
currently costs $1.92 per student credit hour for 
beginning German students. Its use in combination 
with lectures an,d television enaljles the instructor 
, to teach 150 students each year, at a total cost of 
$tR69 per ^student credit hour. 

The4elevision and computer programs are also 
used by students taktng the course on a contract - 
basis; one. instructor can assist 180 students a year ' 
' by this method. Cost is being studied and is ex- ' 
pected to be comparable to the other methods. 

The study points out that in a long-range trend, - 
manpower costs are rising AVhile -computer costs, 
because- of faster machines and lower maluifac- 
turing costs, are dropplng.^ln addition, use of tech- 
nological aids such as television and'the computer - 
generally aNow the instructor either tojeach great- 
.er numbers of students (further reducing unit cost) 
or to perfcJrrp other activities, such as giving more 
individual attention to students.' 

Wood and Burris say performance of students 
oh exams. has (;lemonstrated the effectiveness of 
both television and computer-assisted instruction,' 
particularly in terms of students' ability \o handle 
grammar. However/ they are dissatisfied with the 
adequacy of e^cams to measure second-language 
learning. Research and development in this area 
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are- being conducted by Wood, Gerhard Clausing 
of th.e German department, and, Dale -Lange of 
secondary educatlorr. . , . - 

Wood's computer programs have been used In 
teaching Introductory German at the University of 
Minnesota, Duluth, They also are the models for 
programs being Introduced this year by Richard ■ 
Auld in Swedish; Solveig Zempel In Norwegian; 
Ray Wakefield In Dutch; and Gerald f rickson, 
Michae^ Kunin, and Walter NIchlpor In -ancient 
Greek. Development of nfiaterial? in still other 
languages, is underway for use next year. The 
German programs also are accessible to hlgh^ 
schools, and colleges of Minnesota ancj beyond 
throligh the MERITSS computer network. 

Much of the development of secorvdrlanguage 
learning programs at^the University has been done* 
using the Computer-Assisted Langjyage\earning 
Syste/n (CAILB); developed by the Consuming 
Group for use with the language equipment at the 
Learning Resources Center in Walter Library. CALLS 
(as well as, -eventually,' other specialized systems) ' 

MS part of the^Minnesota Instructional Language, 
developed^^^by the Consulfing ^roupr for use by 
authprsof instructional programs. 

W<5od considers the computer not only^ effective 

-hut a "kind and patient" teaching aid. "It ^llows.. 
student^ to make -their mistakes In private. It lets 
them learn as slowly and clumsily as 'they need 
to, or move ahe^ quickly when they are able." 

' However, he acknowledged that many students w'^nt 
ahd need more personal attention than he and his 
teachmg assistants have had time to give/ He . 
spends mornings at the Learning Resources Center, 
in Walter Library "where students may talk with him, 
and; has built other personal contact situations -into 
his classes. But he^said more such contact' Is 
needed, and •ways must be found to p|ovlde the ^ 
different styles of guidance needed by different 
students, particularly y/hen they are asked to assume 



a high degree of responsibility tor their own lehrn- 
Ing (as ar^ the students taking his coUVse, on a 
' contract basis). These questions will comrnand a 
major share of his attentlQn./as he continues experi- 
mentation with his course. 

Effective instruction trafced 
to instructor, not machine 

Although .there are critics of computer use In 
the classroom,* Burrls does not tee hlfi work .as 
leading to dehumanlzatlon of the Ifearrring process. 
"Actually, the machine may be more humane than 
the teacher In some situations," he said. **ln re- 
petitive drills. It has more patjenc^ than many 
teachers 'could summon. -It doesn't get tired, or 
sarcastic. Of course. It can't get creative, either. 

»"The computer Isn't taking over for the teacher," 
he said, "but It can tak'e over the routine tasks, 'and 
perform them efficiently and effectively." In faqt, ^ 
data gafhered on Consulting Group projects clearly 
show that the computer used ip this way can effect- 
ively teach people^ he said. Yet It Is not the machine 
Itself which primarily responsible for the learning 
which takes place. 

Some projects undertaken by faculty members 
in conjunction with th&^ Consulting Group, place 
heavy emphasis on the corriputer, others rely irtiport- 
. 'antly on visuals and Ynagnetldttape; many are best 
carried out through the printe,d page. Burrls polfated 
out that' each begins with a systematic!; analysis 
of subject-matter and objectlVj^, vand> he^'tiellevefe 
it Is this systematic approach^ rather than' the 
nledium used, which Is most Important In bringing 
about an effective solution. "It Is not the computer 
or the tape or the piece of paper which makes a 
project effective. It is1he teacher," he said. "Without 
effectivy$ development of ihstructjonal design, the 
machine would be useless." 
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